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ABSTRACT

Mostcombustionsystemsofpracticalinterestinvolvehy~ocarbondiffusionflames,inwhichchemical
processesarestronglycoupledtofluidmechanicaltig ofthereactantsthroughheatrelease.In
complexflotilelds,suchasturbulentflames,manycombinationsofresidencetimes,temperaturehis-
tories,localstoichiometries,andstrainratesexistwhicharenotaccessibleinsteady,laminardifhsion
flames,Onemightanticipatethatchemistry-flotileldinteractionswillhaveadramaticimpactwhen-
everchemicalreactiontimesarecomparabletoorslowerthanmixingrates,Inparticular,theratesof
sootmassgrowthaswellasofsootandcarbonmonoxideoxidationarerelativelyslow,andthusthe
productionandemissionofsootandCOshouldbestronglysensitivetothecomplex,tiie-varying
flowfleldspresentinflickeringflames,

OurrecentmeasurementsrevealsignificantchangeswhensteadyandflickeringIaminarflamesare
comparedunderconditionswherethemeanfielflowvelocityisidentical,Planarimagesoflaser-
inducedfluorescencefromOHSradicalsandelasticscatteringfromsootparticleshavebeenobtainedin
time-wqingdiffusionflamesburninginaco-flowing,axisymmetricconf@rationatatmospheric
pressure,Quantitativemeasurementsofsootvolumefractionhavebeenmadeusingcalibratedlaser-
inducedincandescenceformethane,propane,andethylenefiels,Whenthetipoftheflameisclipped
(flickeringconditions),theintensityofthelightscatteredbythesootparticlesincreasesbyupto37
timesinmethaneflames,whilethepeaksootvolumefractionrisesbyafactorof5,3,Forthemore
heavilysootingfuelstheobservedincreasesinsootconcentrationandsootscatteringaresubstantially
lessdramatic,butvisibleemissionofsmokeoccursborntheflickeringpropaneandethyleneflames.
OH’concentrationsareobservedtocollapsewhensmokeisemitted,SinceOH’istheprimaryoxidiz-
erofbothCOandsootintheseflames,COemissionisalsoexpectedtoincreasestronglyunderflick-
eringconditions.Futureexperimenfi willfocusonquantitativeCO laser-inducedfluorescenceimaging
wingtwo-photonexcitationoftieBl~Mte,These~dieswillhelptoelucidatethemostirnpo~t
factorswhichcontrolchemi~-flotileldinteractionsandpollutantformationinturbulentcombustion.
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